
1906.] MILLER: ADDRESS AS CHAIRMAN. 137

MANCHESTER LOCAL SECTION.

INAUGURAL ADDRESS OF THE CHAIRMAN,

THOS. L. MILLER, Member.

(ABSTRACT.)

November 20, 1906.

In his interesting address at the commencement of last Session, Mr.
Pearce, in referring to the benefits of efficient technical training which
students of the present day enjoy, pointed out that much of the benefit
so derived would be lost unless it had a practical application. Without
entering into a discussion as to the best method of education and train-
ing of engineers, I should like, as briefly as possible, to touch upon one
or two points which I do not think have received the attention they
merit.

The idea held by so many in the early days of the technical educa-
tion movement that the various universities and technical colleges
would be able to turn out engineers equipped not only with the
necessary technical knowledge, but also with the works' experience
gained in the college shops is now almost if not entirely dead in this
country, although this system of training has been adopted to a
considerable extent in the United States.

The function of a shop training is to make the student familiar with
the operation of machine tools and appliances under actual conditions
of work on a commercial scale, and to teach him how labour must be
organised in order to produce the best possible results at the lowest
costs.

To become a successful engineer something more is required than
mere technical ability and workshop skill, for, unless a man is endowed
with what I would term the commercial instinct, he is not likely to
attain to great prominence in his profession. It is not enough to be
able to design the most perfect machinery, unless such machinery can
be produced at a price that will compete with the productions of rival
manufacturers, and to do this it is not only necessary that we should
know the cost of producing the machine, but also the cost of each step
in the process, as it is only by comparing the actual cost item by item
with the estimated cost that wasteful methods can be discovered and
eliminated.

I am fully aware that many firms object to the members of their
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technical staff having anything to do with the estimating department,
but this, to my mind, is a very narrow view to take, as unless the man
responsible for the design is enabled to follow the work in the shops
and check the cost of each step in the process of manufacture, it cannot
be expected that the most economical results will be attained.

There are, of course, considerable difficulties in the way of obtaining
a knowledge of the business side of engineering, but much could be
done, I think, if the various universities and technical colleges could
arrange for courses of lectures, preferably in the evenings, dealing
with, say, the Principles of Estimating. Lectures on commercial law,
with special reference to drawing up of specifications and the making
of contracts, would also be of invaluable assistance and would no doubt
be the means of avoiding legal disputes which so often follow loosely
drawn-up specifications and contracts.

As Mr. Pearce pointed out last year, there are many branches of the
profession, and we cannot become specialists in each. In my illustra-
tions I have laid particular stress on the " works " side, as that is where
most men leaving the universities and technical colleges will go, but
the same argument applies practically to all branches.

In promoting the advancement of engineering science it is gratifying
to note that the various institutions do not limit themselves merely to
the publication of the papers read at their meetings with the discussions
thereon, but that, in addition, they have carried out, by means of
committees of the institutions, research, and other, work of interest to
the profession at large, from which most important results have
accrued.

Our own Institution has done good work in preparing a model form
of general conditions of contract, which although not generally adopted
has been of considerable value in showing the lines upon which such
general conditions should be drawn ; and in drawing up a set of rules
embodying the requirements and precautions to be adopted in wiring
buildings to be supplied with electrical energy. These rules are at
present under revision, and it is hoped that when issued the new rules
will be adopted not only by electrical engineers but also by the fire
offices, who are so greatly interested in the subject.

In this connection I would point out that the Institution represents
the profession, and that it is the duty of each and every one of us, if we
wish to see our profession '.take the position we consider it should do
among the learned professions, not only to support it by our member-
ship, but also by attending its meetings and by contributing the results of
our experience or observations by reading papers or by taking part in
the discussions.

Dealing now with the question of electricity supply, it may be
remarked that the most serious problem confronting the central station
engineer of to-day is the reduction of price at which electrical energy
can be profitably sold to enable him successfully to compete for new
business.

The cost of generation and distribution is now so low in the
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majority of towns that it is only by an increase in the volume of the
business that any substantial decrease can be looked for in the price at
which the electrical energy can be profitably sold. This, of course, is
due to the fact that the standing charges do not grow at the same rate
as the generating costs.

Up to the present the attention of those in charge of electricity
undertakings has been more particularly directed to the reduction of
the working costs, the securing of new business being largely left to
the wiring contractors, it being found impossible in the great majority
of cases for the engineer, with the small staff at his disposal, adequately
to canvass the district.

During the past year or so, however, a change has been taking
place, and much more attention is now being given to the obtaining of
new consumers, and a special department is being organised in some of
the larger undertakings for this purpose. In the United States this
side of the business has been developed to a much greater extent
than over here, but the conditions differ so greatly that I fear the
methods adopted there are hardly applicable to the conditions pre-
vailing here.

The hiring out of motors, the free supply of incandescent lamps,
and the (so-called) free wiring of consumers' premises, have each been
adopted with varying degrees of success in this country as a means of
increasing the volume of business, the hiring out of motors being
probably the most successful.

The further methods now suggested are the arranging of per-
manent exhibitions of the most up-to-date electrical appliances ; the
advertising of the advantages to be derived from the use of electrical
energy ; the circularising of possible consumers ; and the appointment
of canvassers for new business. These are all excellent methods of
dealing with the problem, and I have no doubt that their adoption will
be attended with a considerable measure of success.

Another factor tending to keep up the price of electrical energy is
that of the capital charges, which constitute such a heavy burden on
most undertakings, and more particularly so in the early years of their
existence. In some of the older works put down, when prices were
much higher than they are at present, and where a purely lighting, or a
lighting and small motor load, is dealt with, the effect of the capital
charges is very severely felt, and the margin of profit is extremely
small indeed. In addition to this, there is the vexed question of depre-
ciation, which is continually cropping up, and upon which such very
different views are held, and particularly so as to the necessity of
providing such a fund in connection with municipal undertakings,
apart from the statutory contributions to the sinking fund for the repay-
ment of the principal of the money borrowed.

Dealing with this question, it may be pointed out that there is no
statutory obligation to provide for depreciation, there being no mention
of depreciation in either of the 1882 or 1888 Electric Lighting Acts, nor
in the 1899 Electric Lighting (Clauses) Act,
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In the 1899 Actj however, provision is made in Section 7 for the
application of the money received by the Local Authority as under-
taker, the disposition of the money so received being provided for as
follows :—

1. In payment of working and establishment expenses and main-
tenance charges.

2. In payment of interest on loans, or
3. Providing sinking fund instalments.
4. In payment of all other expenses of executing the special order,

not being expenses properly chargeable to capital.
5. In providing a reserve, if they think fit, by setting aside such

money as they think reasonable, and investing the money
and the resulting income thereof in Government securities,
in which trustees are by law for the time being authorised to
invest, other than stock or securities of the undertakers, and
accumulating it at compound interest until the fund so
formed amounts to one-tenth of the aggregate capital expen-
diture on the undertaking.

This reserve fund, it is further provided, shall be applicable to
meet any deficiency at the time happening in the income of the
undertakers from the undertaking, or to meet any extraordinary claim
or demand at any time arising against the undertakers in respect of the
undertaking, and so that if the fund is in any way reduced it may there-
after be again restored to the prescribed limit, and so on as often as the
reduction happens.

It is also provided that the net surplus remaining in any year, and the
annual proceeds of the reserve fund when amounting to the prescribed
limits, must be carried to the credit of the local rates, as denned by the
principal Act, or it may be applied to the improvement of the district
or in reduction of the capital borrowed for electricity purposes. Should
the surplus exceed 5 per cent, of the capital expenditure on the under-
taking, it is further provided that the undertakers shall make such a
rateable reduction in the charge for the supply of energy as in their
judgment will reduce the surplus to that maximum rate of profit. On
the other hand, any deficiency of income in any year when not met out
of the reserve fund is charged upon and payable out of rates.

From evidence given by Mr. J. N. Kcrshaw, one of the Assistant
Secretaries of the Local Government Board, before a Select Committee
of the House of Commons in the 1902 Session of Parliament, which was
appointed " to inquire into and report as to the statutory and other
conditions limiting the period for the repayment of loans raised by the
local authorities," it appears that the principles upon which the Board
proceed are :—

1. That the loan period shall not exceed the life of the works,
and

2. That the future ratepayers shall not be unduly burdened.
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It is generally acknowledged that the probable life of certain
portions of the plant is shorter than the period allowed by the Local
Government Board for the repayment of the loans, and although twenty-
five years has been fixed upon as the equated life of the security in
buildings, machinery, mains, &c, still it is morally certain that some
portion of the plant will require renewing before the end of this
period, whereas the life of the other portions will probably be much in
excess of the period named.

To provide for such renewals, and also for the purpose of satisfying
any deficiency in the income of the undertaking, or for meeting any
extraordinary claim, the Local Government Board, as I have already
pointed out, permit the creation of a reserve fund, but limit it to
io per cent, of the capital expenditure.

In the case of a company it is necessary to provide a depreciation
fund sufficient to renew the assets at the end of their useful life, as
unless this is done fresh capital will have to be raised for the purpose,
or an undue burden will be put on the revenue for the particular years
in which this occurs.

With a local authority, however, the case is somewhat different, as
it is under an obligation to extinguish the whole cost of the plant
within the period for which the loan is sanctioned. It would there-
fore appear that where the period for which the loan is sanctioned
expires before the asset has been worn out the sinking fund instalments
exceed the proper amount to be charged for depreciation, and that no
further charge against the revenue will be necessary, as the money
required for renewing the assets can be obtained by re-borrowing, the
previous loan having been paid off. Unfortunately, however, as I have
already pointed out, the useful life of certain portions of the plant is
shorter than the period allowed for the repayment of the loan, and it
is therefore necessary to provide a fund in order to renew the plant
when such renewals are required. The contributions to this fund will,
of course, depend on the useful life of the asset and its residual value
at the end of its useful life, and this will again depend how thoroughly
the plant has been maintained in efficient working order out of
revenue.

As bearing on this subject it may be pointed out that the Local
Government Board allows the following periods for the repayment of
loans for extensions :—

Cables laid in ducts or on the solid system ... 25 years
Armoured cables laid direct in the ground ... 15 „
Switchboard and switches 25 „
Dynamos ... 20 „
Wiring inside buildings ... ... 20 ,,
Steam engines ... ... ... 15 „
Transformers ... ... ... 15 „
Motor transformers, boosters, balancing sets,

rotary converters ... 15 „
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Instruments 15 years
Motors for hire or in generating stations ... 10 „
Others in shops belonging to the Council ... 15 „
Lamp pillars and brackets for public lighting... 10 „
Batteries and accumulators 5-7 ,,
Meters and indicators 5 „
Arc lamps (i.e., lamps themselves) 5 „

(Nernst and incandescent lamps and carbons for arc lamps :
no loan allowed).

In the " County of London," 011 the other hand, the periods allowed
for repayment of loans are :—

Land 60 years
Buildings ... ... ... ... 50 „

For all other purposes twenty years, or, as an alternative, in place of the
last two terms, a uniform period of forty-two years is allowed for all loans,
but this term is only allowed on the Borough Council passing a resolution
to the effect that if any works fail to be renewed during the currency
of the term, the cost of renewal shall constitute a maintenance charge,
and shall not be made the subject of a fresh loan. It will be seen,
therefore, that the determination of the proper amount to be set aside
for depreciation depends on the type of plant and the care taken in
maintaining it in efficient working condition, each case having to be
considered strictly on its merits.

The item of rent, rates and taxes which figures so largely in the
balance-sheet of most electrical undertakings, amounting as it does in
some instances to one and a quarter times the coal costs, is another
obstacle to the reduction of the price of electrical energy, the
importance of which cannot be over-estimated.

Dealing with this question, it may be pointed out that there appears
to be no settled practice amongst rating authorities as to the basis
on which the assessment of electrical undertakings for rating purposes
should be carried out, and we consequently find an extraordinary diver-
gence in the methods adopted in different districts. In some districts
the indicated horse-power installed in the electricity works is taken as
a basis of assessment, while in others the assessment is based on the
capital expended on the undertaking, the rates per indicated horse-
power arid the percentage to be charged on the capital expenditure as
also the deductions allowed in order to arrive at the rateable value
varying to an even greater extent than the methods of assessment.

More recently, however, the practice has been to adopt the " hypo-
thetical tenant" principle of assessment for assessing the rateable value
of electricity undertakings, and to take the receipts and expenditure as
the basis of calculation.

In order to obtain a knowledge of the principles underlying this
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method of assessment it is necessary to go back to the Parochial
Assessment Act of 1836, Section 1 of which provides that " no rate for
the relief of the poor in England and Wales shall be allowed by any
justices, or be of any force which shall not be made upon the nett
annual value of the several hereditaments rated thereunto ; that is to
say, of the rent which the same might reasonably expect to let from

. year to year, free of all usual tenant's rates and taxes, and deducting
therefrom the probable average cost of repairs, insurance, and other
expenses, if any, necessary to maintain them in a state to command
rent."

From this it will be seen that the annual rent is the basis of assess-
ment. As, however, the owner of an electricity undertaking is almost
invariably the occupier, it is necessary, in order to ascertain the letting
value, to assume an imaginary tenant, or what in rating phraseology is
known as the " hypothetical " tenant.

In the Schedule of the Act of 1836 the term Gross Estimated Rental,
(or gross value) and Rateable Value were used, but no indication is
given as to the method of arriving at these values. They have, however,
been clearly defined in the Valuation (Metropolis) Act, 1869, which
defines the terms as follows :—

Gross Value is " the annual rent which a tenant might reasonably
expect, taking one year with another, to pay for a hereditament, if the
tenant undertook to pay all usual tenant's rates and taxes, and if the
landlord undertook to bear the cost of the repairs, insurance, and other
expenses, if any, necessary to maintain the property in the state to
command that rent."
• Rateable Value is "the gross value after deducting from it the

probable annual average cost of repairs, insurance, and other expenses,
if any, necessary to maintain the property in a fit state to command
the rate."

To arrive at the rent which the hypothetical tenant may be expected
to pay it is necessary therefore to obtain the gross estimated rental or
gross value. This is obtained from the latest accounts available, by
taking the gross receipts (less bad debts written off), and deducting
therefrom the ordinary working and management expenses, tenant's
rates and taxes, and insurance. The net receipts having thus been
obtained, it is necessary to arrive at a fair division of them as between
the landlord and the tenant, in order to see how much the hypothetical
tenant can afford to pay as rent, and for this purpose his working
capital must be ascertained and a certain sum allowed him for interest,
trade profits, risk, and casualties, and renewal of tenant's chattels, which
sum, after being deducted from the net receipts, leaves the gross rental
or gross value.

From this gross value certain further deductions must be made
known as " statutable deductions," which are the deductions referred
to in the definition of rateable value hereinbefore given, and the amount
remaining after such deductions have been made is the rateable
value.
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Stated in this manner the assessment of the rateable value of an
electricity undertaking appears to be a fairly simple matter, but
difficulties will be found to arise as soon as the determination of the
tenant's working capital and of the statutables is taken in hand.

Dealing first with the question of working capital, it will be con-
ceded that in order to ensure the successful working of the undertaking
a tenant must have ample working capital to meet the necessary
charges for rent, wages, fuel, &c, incurred in running the undertaking,
and as the consumers' accounts are usually sent out quarterly, it is
customary to allow the hypothetical tenant five-twelfths of the working
and management expenses plus tenant's rates and taxes and insurance
to meet these charges. In addition to this, in order to provide against
strikes or other unforeseen circumstances, the tenant is allowed to
keep a stock of coal in his bunkers equal to eight weeks' winter supply,
so as to avoid a shortage of fuel. Again, in letting the undertaking to
the hypothetical tenant the landlord would in all probability make
inquiries as to the financial standing of the tenant, and it will therefore
be necessary for him to keep a certain amount of money in the bank to
meet unforeseen demands.

It having been settled by the courts that the cost of meters apper-
tains to the capital of the tenant, the hypothetical tenant would, in
addition, have to provide the capital necessary for the purchase of the
meters, and also for the necessary office fittings and other accessories,
such as loose tools, lamps, &c. The total working capital would there-
fore be five-twelfths of the working and management expenses, plus
tenant's rates, taxes, and insurances, plus eight weeks' stock of coal,
plus cash at bank, plus cost of meters, office fittings, loose tools, &c. °

On this the hypothetical tenant is allowed 5 per cent, for interest,
10 per cent, for trade profits, and i\ per cent, for risks and casualties,
making a total of 17^ per cent, which, deducted from the net receipts,
leaves the gross rental or gross value.

To obtain the rateable value it is necessary to deduct from the gross
value the amount of what is known as the statutable deductions, which
consist of (1) the average cost of repairs and maintenance of plant,
buildings, and mains; (2) the amount to be set aside to cover waste,
obsolescence or supercession of plant, buildings, and mains, apart from
the general up-keep which has been provided for under the head of
repairs; and (3) an amount to cover the charges which might reason-
ably be made for insurances. This, briefly, is the general method
adopted in the assessment of rateable value on the " hypothetical"
tenant principle, which, owing to the importance of the subject, I have
dealt with in some detail.

It may be pointed out, however, that this principle is hardly appli-
cable to the early years of most electricity undertakings when the
receipts are not sufficient to cover all expenses and leave a fair margin
of profit, as although there is no pecuniary profit it by no means follows
that there is no rental value ; indeed, as has been pointed out by Boyle
and Davies (" Principles of Rating "), " the capital sunk and losses made
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during the first few years of an undertaking should be regarded more
in the nature of capital than an item for the profit and loss account,
making up what is called goodwill."

Before concluding my address I should like to refer to a recent
decision of the Local Government Board with reference to the charging
of the wages of permanent employees to revenue although they may
have been engaged in carrying out work chargeable to the capital
account.

The particular cases to which I refer are those in connection with
the Bristol and Grimsby undertakings. In both these cases men
employed on the permanent staff had been engaged in laying new
mains, and on an inquiry being held by the Local Government Board
in the matter of the local authorities' application for powers to borrow
for extensions, the Inspector at the Bristol Inquiry stated that " it was a
principle of the Local Government Board that the work of all permanent
employees should be chargeable to revenue," a similar notification
being sent by the Board to the Grimsby Council.

On the receipt of this notification the Grimsby Council wrote asking
the Board to reconsider their decision, and pointing out that if such
labour were charged against revenue it would be a heavy tax on
the present consumers. In reply, the Local Government Board wrote
adhering to their previous decision, and further stating that " In the
opinion of the Board those wages, viz., the wages of permanent
employees engaged in new mains are establishment charges, and
should not be paid out of borrowed moneys, and it is the Board's rule
to deduct such payments from the amount of the proposed loan. That
rule in no way prohibits local authorities from employing their own
workmen."

The curious part of this decision lies in the last sentence, for
according to that, and it was admitted to be so by the Inspector at the
Bristol Inquiry, the Corporation can contract for the labour and charge
it to capital, but cannot use their own employees.

The effect of this decision will, I think, be severely felt by some of
the smaller undertakings when there is hardly sufficient outside work to
take up the whole time of the " mains " staff, and where by employing
them in laying services and carrying out other extensions, chargeable to
capital, a better and more efficient staff can be maintained than would
otherwise be possible.

It will, of course, be conceded that the provision of new mains is
a capital charge, and that as this is made up of the cost of the mains
themselves and the laying of them, it is somewhat difficult to see the
reason for the Board's action and more particularly so when by dis-
charging the permanent men and then contracting with them for the
laying of the mains the difficulties raised by the Board can apparently
be overcome.

There is, however, a certain anomaly in connection with this
question of loans, as while application has to be made to the Local
Government Board for electric lighting loans, the Board of Trade is

VOL. 38. 10
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the authority whose sanction is required for tramway loans, and as
there is a duly appointed Electrical Department in connection with the
Board of Trade it would appear as if considerable time would be saved
if all electrical matters could be referred to the Board of Trade, who,
before sanctioning a loan, could ascertain from the Local Government
Board the extent to which the borrowing powers of the applicant had
been exercised.


